Pneumatic positioning actuators are very commonly used in the control of process control valves in petroleum, chemist and paper industries. During the last decade several ideas have been presented how to use water hydraulics in different applications. Low-pressure water is available in some process industrial applications a little bit the same way as pneumatic power. Lately very demanding performance specification requirements have been presented for positioners of process valves. In this paper requirements set to control components of pneumatic and low pressure water hydraulic drives in order to fulfil these high quality performance specifications are studied. Different experimental tests have been done with both systems and results show that the specification can be fulfilled, but quite high performance components are required.
INTRODUCTION
Pneumatic positioning actuators are very commonly used in the control of process control valves in petroleum, chemist and paper industries. Pneumatics has many advantages but also drawbacks in these applications. The main advantages are easy assembly and cost effectiveness and the most significant drawbacks are poor performance and large size.
During the last decade several ideas have been presented how to use water hydraulics in different applications.
Applicability of water hydraulic servo systems in certain special applications has been also studied [1] [2] [3] .
Low-pressure water is available in some process industrial applications a little bit the same way as pneumatic power. The performance requirements of pneumatic as well as low-pressure water hydraulic servo valves are studied in experimental tests. The studied application is shown in Figure 2 [5] . These kinds of positioning systems are used for instance in segment type process valves.
GOALS OF STUDY
The goals are to find if it is possible to achieve the 
Initial tests
In order to estimate fiction forces and the velocity gain of the systems some open loop measurements are carried out.
As an example open loop responses of both systems are shown in Fig.3 and 4. The maximum friction force is almost the same in both cases. The behaviour of the friction force in the pneumatic drive is more function of the piston position than in water hydraulic case.
Remarkable difference is also in the relationship between the fiction force and the maximum force and the dynamic behaviour of the friction forces.
The maximum friction force in pneumatic drive is about 45% and in water hydraulic drive about 22% of the maximum pressure forces. The pressure change rate is significantly lower in pneumatic drive than in water hydraulic drive in spite of that the maximum velocity of the pneumatic drive is significantly higher.
Performance tests
Because the specifications of the process valve positioner specify the performance of step responses, the following step responses are carried out. 
RESULTS COMPARED TO GOALS
Both studied systems fulfil all specifications set by [4] As a summary it can be said that with relatively high quality commercial components the highest specifications of steady state and dynamic behaviour set by [4] can be realized with pneumatics as well as with low pressure water hydraulics. 
